VEGF stimulates MAPK through a pathway that is unique for receptor tyrosine kinases.
We demonstrate that stimulation of primary cultures of endothelial cells with vascular endothelial cell growth factor (VEGF) results in a rapid increase in labeled guanine nucleotide bound to p21ras. Surprisingly, although VEGF stimulates ras activity, adenoviral-mediated gene transfer of a dominant negative form of ras (N17ras) had no effect on VEGF-stimulated mitogen-activated protein kinase (MAPK) activity. In contrast, treatment of endothelial cells with two structurally unrelated inhibitors of protein kinase C (PKC) abrogated VEGF-stimulated MAPK activity. In addition, inhibition of ras-Raf interactions by expression of a truncated form of Raf containing only the ras binding domain blocked VEGF-stimulated MAPK activation. These results suggest that VEGF stimulation of MAPK in endothelial cells differs from the pathway used by other members of the receptor tyrosine kinase family. In contrast, analogous to certain G-coupled receptors, VEGF appears to activate MAPK through a PKC-dependent pathway that requires a stable ras-Raf interaction but is not inhibited by N17ras expression.